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Saddition to the potential for improving gastrointestinal
symptoms, elective paraesophageal hernia repair should
be considered in elderly patients with large hernias, with
a reasonable expectation of improvement in pulmonary
reserve.
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Dr Sean C. Grondin (Calgary, Alberta, Canada). I thank the
Association for the opportunity to review this paper and I thank
Drs Carrott and Low and their coauthors for providing me with
the manuscript in a timely fashion for review.The Journal of Thoracic and CaThe authors have presented work on a relatively common dis-
ease that is pertinent to most practicing thoracic surgeons. Their
goal was to address the relationship between paraesophageal her-
nia, dyspnea, and pulmonary function. I have a few comments and
2 questions.
This was a retrospective observational study with the inherent
bias that accompanies this type of review. Only 120 of the total
270 patients were eligible to participate in the study. Although
120 patients is a fair number of participants, it is less than 44%
of the total number of patients in the database. Additionally, the
authors reported that a greater percent of patients with
dyspnea—53% versus 45%—participated in the study, which
could imply selection bias. Pulmonary function tests were used
to measure overall pulmonary function, and these were done in
a fairly short time interval (3 months) after the operation and
were not repeated. The authors reported a statistically significant
10% improvement in pulmonary function, which they concluded
in the manuscript improved quality of life of patients.
My first question for the authors is this: You mention that the
theory as to why the pulmonary function improved after surgery
may be due to the improvement in diaphragmatic function as a re-
sult of correcting the diaphragmatic anatomy. Do you think there
could be other explanations for this observed improvement in pul-
monary function?
Dr Carrott. Thank you, Dr Grondin, for your comments. Let
me first address the question regarding the sample size of the study
population. You note correctly that only 44% of our total volume
underwent both pre- and postoperative testing. We actually had
more than 100 additional preoperative studies, but because of
the age of the study population (median age, 74) and in many cases
the significant distance traveled for their surgery, many of these el-
derly patients, when satisfied with their clinical outcome, were dis-
inclined to return for routine 3-month follow-up.
You also mentioned that this is a common disease in your prac-
tice as it is in Dr Low’s. However, giant paraesophageal hernias are
actually rare clinical issues in most surgeons’ practices and are not
part of any differential diagnosis regarding dyspnea in the practices
of primary care doctors or pulmonary specialists. There is also
a persistent impression in some quarters that these hernias are
asymptomatic.We believe the impact on respiratory function is an-
other reason to consider elective repair in these patients, especially
when unexplained dyspnea is a component of their presentation.
With respect to the theory as to why pulmonary function is im-
paired in the presence of these giant hernias, our manuscript re-
views our current theories that it is a combination of factors that
is suggested by the improvement we have noted in both restrictive
and obstructive measures. However, the size of the hernias and an
associated compressive effect on both the lungs and the heart have
been postulated previously. We also believe that restoring normal
diaphragmatic anatomy and function by closing the hiatus reduces
the paradoxic motion of the hernia during respiration. This could
also be one of the explanations why dyspnea is often related to cer-
tain exertional maneuvers or postural change.
Dr Grondin. Two things you might consider are preoperative
computed tomographic scan to look for lung compression, as we
do with giant bullae of the lung, and an exercise echocardiogram
to tease out whether there may also be a cardiac component con-
tributing to dyspnea in a large hernia.rdiovascular Surgery c Volume 143, Number 2 403
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SSecond, going forward, are there any other tests you would use
to determine whether the reported improvement in pulmonary
function is really clinically relevant, or are we just documenting
a change in two numbers but without clinical relevance?
Dr Carrott. I believe that is a very good suggestion and, in fact,
it is one of the issues that we considered when we designed our
original paraesophageal hernia database. Having computed tomo-
graphic scans on all patients might very well give us some addi-
tional volumetric information in a standard format; however, we
felt that it would be a difficult issue to get through our institutional
review board, considering that computed tomographic scans are
not usually indicated in these patients and the additional expense
and radiation exposure would become issues. However, we have
initiated an institutional review board–approved process of obtain-
ing plethysmography assessments on these patients in the pre- and
postoperative setting because we believe that the assessment of
changes in expiratory reserve volume, total lung capacity, and
residual volume may give us additional insights into why these
people show respiratory improvement.
Dr Grondin. Quality of life surveys and dyspnea question-
naires that are validated are sometimes useful in evaluating
changes in dyspnea and exercise capacity.
In summary, I would like to recognize the hard work that you
and your coauthors have invested in the development and comple-
tion of this study. In my opinion the study has provided supportive
inference that paraesophageal hernia may improve pulmonary
function, but I think the results still fall short of providing conclu-
sive evidence at this time. I would caution surgeons against telling
patients they will obtain a definitive improvement in dyspnea after
giant paraesophageal hernia repair.
Dr Carrott. Once again, Dr Grondin, thank you for your com-
ments.Wewill remain a little more optimistic regarding our results.
This is our second assessment of this question. The first being an
examination of a selected population of patients with dyspnea and
giant paraesophageal hernias and this, much larger assessment, in
an unselected population. In addition to noticing a statistically sig-
nificant improvement in spirometric values in the entire study pop-
ulation, we have also documented that 75% of patients with
dyspnea preoperatively andmore than 50% of patients with no per-
ception of shortness of breath in the preoperative period will note
subjective improvements in their respiratory status after surgical re-
pair. We believe that these results are compelling and should be
more widely disseminated, especially with respect to medical
physicians treating elderly patients with these giant hernias.
Dr Ross M. Bremner (Phoenix, Ariz). I wish Sean had not just
made that last comment because I have long been telling my pa-
tients who have their entire stomach in the chest that they are likely
to get some improvement in their pulmonary function. Now at least
I have some data to show them; at least that they can expect 10% or
15% improvement.
I have a couple of questions. One is related to your technique.
How much laparoscopy you are using with these patients and are
you using the Collis procedure? It seemed as though you never404 The Journal of Thoracic and Cardiovascular Surgused a Collis in these patients (we similarly are reluctant to use
that operation), but there are some large centers in the country
that use Collis up to 40% of the time in patients with these intra-
thoracic stomachs. Could you comment on that?
DrCarrott.Thank you, Dr Bremner. We share your feelings re-
garding improvement in respiratory status and we agree that data
are very helpful when reviewing the advantages of repair with
both patients and other physicians.
The majority of the operations in this series were performed as
open Hill operations. This was our standard practice earlier in the
decade and it was the methodology that we used to specifically
avoid the necessity of doing a Collis operation in a percentage
of these patients. The Hill operation is predicated on firmly an-
choring the phrenoesophageal attachments in the abdominal cav-
ity, which makes a Collis operation unnecessary even in patients
with relative esophageal shortening. More recently, we have
been doing approximately 50% of our giant hernias laparoscopi-
cally, but we are selecting patients who show appropriate move-
ment of their esophagogastric junction on preoperative swallow
studies and being particularly careful in patients who have coexis-
tent Barrett’s esophagus, esophageal stricture, and a history of se-
vere esophagitis.
Dr Bremner. How about the use of Collis? Is that something
you do not use very often?
Dr Carrott. The answer to your question regarding a Collis
procedure is we continue to modify our approach on our preoper-
ative perception of esophageal shortening. We believe the risk is
significant with the risk factors I just mentioned, specifically Bar-
rett’s, esophageal stricture, and esophagitis in association with
these giant paraesophageal hernias. We continue to advocate using
the Hill operation to avoid the necessity of a Collis procedure.
Dr Bremner. Finally, a lot of these patients have chronic aspi-
ration, which may result from esophageal motility problems
because the esophagus cannot work well inasmuch as it is accor-
dionized in the chest, and some may be related to reflux disease.
Could you give us an idea how much of the contribution to the im-
provement in pulmonary function is related to improvement in
aspiration? Do you have data with respect to the incidence of
cough and how cough improves after these operations?
DrCarrott. I think your comment highlights something that we
mentioned earlier regarding the perception that the improvement
in respiratory status is almost certainly multifactorial. Although
gastroesophageal reflux disease is not always a presenting problem
in patients with these large hernias, it certainly can be and there
will be a subsection of that group, especially in the elderly popu-
lation, that will be at increased risk for nocturnal regurgitation and
aspiration issues. We always use an antireflux operation with the
repair of these giant hernias and I think it is highly likely that de-
creasing levels of gastroesophageal reflux disease, regurgitation,
and aspiration are factors in the overall improvement we see in
these patients.
Dr Bremmer. Thanks and congratulations. Great study.
Dr Carrott. Thank you.ery c February 2012
